Spine Tango is an established patient registry system developed under supervision of the Spine Society of Europe. It is constructed to collect data from world-wide contributors and aims at improving patient management by analyzing the collected data of individual users and the complete data pool.
█ mATERIAl and mEThODS

Preparation of Translations and Data Recording
The study was designed to record data from 50 consecutive patients with complex spinal pathologies using the Spine Tango data structure. The primary aim was to determine the usability of the Turkish versions of the Spine Tango forms. After preparation of the recording system described below, data collection began in June 2012 and concluded in January 2013 when data from 50 patients had been collected. Patients requiring staged surgeries were excluded from this study.
English versions of the surgery and follow-up forms were translated into Turkish with the assistance of the Spine Tango team. We did not follow a validated, scientific translation methodology for the forms, mainly because of their "physician-based" nature. After translating the original forms into Turkish, the Spine Tango team constructed Turkish forms in a portable document format (PDF) with a layout similar to that of the original English forms (see PDF file, Supplemental Digital Content 1, which shows a sample of Spine Tango form in Turkish in the online version of the paper). The forms were then published on the Spine Tango web page (web link: http:// www.eurospine.org/p31000375.html). These forms served as templates for data recording.
The Spine Tango developers have constructed a web-based system in which you can record patient data through a web interface to Spine Tango servers. These servers handle all aspects of data management and evaluation. However, to use this functionality, you must transfer your data either to a remote server located in another country or to a server located elsewhere in the users own country. Although the Spine Tango system provides strict security requirements based on the current internet technology, our institution felt uncomfortable in terms of medico-legal concerns regarding the collection and sharing of medical data in our country, we were not able to use powerful online features of the system. These limitations lead us to develop a local system for easy data handling based on the available Spine Tango forms.
To develop such a system, we first structured a user-friendly data collection environment to facilitate data capture and collection. To achieve this goal, a page layout was designed using MS Word (Microsoft Office Professional Plus 2010, Microsoft Cooperation, Washington, USA), and then the files were imported to Adobe Acrobat Pro software (version 11, Adobe, California, USA). The built-in "form preparation" function of Adobe Acrobat was used to produce forms with drop-down menus, radio buttons and checkmarks. Additionally to prevent incorrect data entry we applied data validation rules to the forms. The question format and data structure of the forms we developed were similar to the original paper forms; however, due to some limitations of the software, the page layouts were different (see PDF file, Supplemental Digital Content 2, which shows a sample PDF form used in this study in the online version of the paper). The translated electronic forms were then transferred to a handheld tablet (iPad 2, Apple, California, USA) to provide mobility to the recorder. The forms were completed at the patient's bedside or in the operating theater immediately after the surgical intervention using a commercially available application called "PDF Expert" (Igor Zhadanov, Version 4.3, retrieved from https://itunes.apple.com/us/app/pdf-expertfill-forms-annotate/id393316844?mt=8).
For each patient, the surgeon recorded the interventions and other data required by Spine Tango. The measurement of time required to fill forms was performed in two steps. First the time passed during form filling at initial admission to the clinic was recorded. Than the time passed for recording surgical intervention details was recorded and the total time required filling whole forms was reported. Measurements were performed by an observer blinded to the process.
The data for each patient were collected as PDF files and recorded with a patient-specific identifier using the "save as" function of the "PDF Expert" software. This approach was also used for the follow-up forms at the initial follow-up visit typically performed 3 months after surgery.
The described system can be used by as many surgeons as required. We performed data collection for two surgeons from our clinic. The differentiation of record from each surgeon was performed simply adding an identifier to the name of the recorded final file in the PDF software.
After collecting data for 50 patients, the preliminary work of patient recording was complete. One hundred PDF files were collected; half for surgical data and the other half for follow-up data. The forms were then transferred to a desktop computer and using a built-in functionality of the Adobe Acrobat software, the data were exported to IBM SPSS Statistics for Windows (version 21.0, IBM, Armonk, NY) in spreadsheet format, and statistical analyzes were performed.
The follow-up forms suggested by Spine Tango primarily rely on physician judgment to determine the success rate of the surgical intervention, which is rated as poor, fair, good or excellent. Additionally, users can record the "therapeutic goals" of surgery preoperatively and then select "achieved", "partially achieved" or "not achieved" in the follow-up form. The absence of an objective assessment scale for outcome is a major drawback of the current Spine Tango system. Although the online infrastructure permits additional questionnaires that include the COMI or Oswestry scale to be added to achieve a more objective assessment of outcomes, this approach requires the completion of additional forms pre-and postoperatively. Although, only surgery and followup forms of the Spine Tango system used in this study do not provide such functions, with the described development processes such quantitative forms can also be added to the current forms with ease. For now, we just wanted to see if such an effort is feasible and will be successful. Our goal is to expand the usage of this system.
In an attempt to quantify aforementioned subjective approach, we developed a quantitative formula to measure the success of the surgical results based on the number of achieved and partially achieved therapeutic goals. First, we recorded our therapeutic goals for each patient in the surgical form, and then, during the follow-up period, we recorded whether these goals had been "achieved", "partially achieved" or "not achieved" based on the radiological and clinical findings. Then, we developed the following simple formula to determine the overall success rate: 
Statistical Analyses
Descriptive statistics included the mean, standard deviation and median. The parametric data were analyzed using ANOVA and t-tests, and the Kruskal-Wallis and chi-square tests were applied to the non-parametric data. A p value of less than 0.05 was considered statistically significant.
█ RESUlTS
The main objective of this work was to demonstrate the technical background of the data recording system development and the adaptation of the Turkish forms. For this reason, we do not report the statistical analyzes of patients in this paper. For those who are interested in the results obtained for these 50 patients, a supplementary file accompanies this paper (Tables I-V) . Other data relevant to the purpose of this paper are summarized below.
The data handling infrastructure described above cost less than $1,500 US. The tablet, desktop computer, remote backup disc and software were the primary expenditures. No other personnel worked on this project, and all of the systems were developed by the authors of this paper.
The mean length of time to complete the forms was 14.7±3.61 minutes (median 14.5, range 9-23 minutes). The time required to complete the form for each "main pathology" is shown in Figure 1 . Recurrent surgery patients required more time than other patients; however, the difference was not statistically significant (p=0.283)
All of the surgeries were performed by one of two surgeons; Surgeon 1 performed 26 surgeries (52%), and Surgeon 2 performed 24 (48%). No significant differences in gender distribution (p=0.98), patients' age distribution (p=0.44), surgical time (4 hours as the cutoff point, p=0.698), blood loss (1,000 ml as the cutoff point, p=0.934), need for blood transfusion (p=0.674), BMI distribution (27.34 as the cutoff point, p=27.34) or the use of an O-arm system (p=0.674) were detected between the surgeries performed by the two surgeons.
The mean follow-up time of the patient group was 3.9±1.9 months (range 0.69-7.78 months).
The results of the proposed "success rate" calculation was as follows: in the preoperative period, 193 therapeutic goals were set by the surgeons for the 50 patients. Of these goals, 133 were achieved (68.91%), 46 were partially achieved (23.83%) and 14 (7.24%) were not achieved. The mean overall success rate based on the aforementioned formula was calculated as 80.20% ± 19.05 for this patient cohort. The bar graph in Figure  2 shows the achieved and not achieved therapeutic goals. The success rates of the two surgeons were not significantly experiences of physicians. However, information based on animal studies has severe limitations because its adaptability to human subjects is almost impossible. In contrast, information gathered from humans is invaluable and provides information that cannot be collected from animals. Today, especially in developed countries, some type of medical data related to diseases is collected from the majority of the population. Tremendous volumes of data are generated every day, requiring proper data management procedures (2).
Today, most developing countries use medical data from developed countries to plan their own health systems. This largely arises from the absence of sufficient infrastructure for data collection and management. Unfortunately, this situation produces a gap between knowledge and practice since developing countries do not have medical data derived from their own national population. This problem also diminishes their contribution to international science and increases their dependency on more developed nations.
The process of data management, particularly in a field such as medicine, is demanding. It requires dedicated personnel and significant funding to collect, store and interpret data. Furthermore, concerns about the security of personal data increase the burden. In our opinion, this issue should be handled as a health policy with governmental involvement.
There are various examples of successfully established registry systems throughout the world, especially in developed countries, that have helped improve established treatment protocols (3). In 2000, under the supervision of the Spine Society of Europe, a registry including all major spine pathologies and interventions was developed and is referred to as "Spine
Tango." The technological infrastructure of the system was developed to bypass or at least diminish the dependence on paper-based records and to reduce the required human and financial resources. According to a report published in 2011, the international Spine Tango registry included almost 50,000 cases, and it continues to grow (4). The main reason why we choose Spine Tango to adapt is its proven nature in terms of ability in collecting almost all aspects of spine related issues. However, as in any other patient registry infrastructure, it has some problems. The current study was undertaken to demonstrate that the Spine Tango forms can be used in the context of Turkish spinal surgery. Our experience with Spine Tango forms during this past year was promising and largely successful. However, we did encounter some problems. A major drawback of this study was its local nature. The main obstacle that we encountered was concern about transferring local, private data to a remote server in another location. This problem stemmed from current medico-legal concerns in our country; however, this problem revealed its own solutions. The original Spine Tango system was structured for secure online data entry and statistical analyzes. Without this feature, the workload required by the current Turkish version of the registry is increased; however, we solved this problem with the help of today's software and mobile technologies, as explained above. We were able to successfully develop a simple and feasible computer-based solution to aid the process. The first suggestion of our Spine Tango team was to develop a more flexible infrastructure. For physicians who do not want to use a remote service, local solutions based completely on current forms should be developed. Mobile applications (i.e. iOS and Android applications that can be used with handheld tablets) may increase the usage of the system.
We are aware of the importance of centralized international data registries. Pooling data from all over the world may increase medical knowledge in a rapid and more accurate way. Although this paper demonstrates a limited, local experience, we believe that the proposed infrastructure in this study may serve as a starting point for development of large scale registry system in our country.
Additionally, we suggest the following changes be made to the forms:
1. For the section regarding "technology", an option for the O-Arm (or similar real-time imaging modalities) and Spinal Navigation should be included. These systems are widely available today and have a great potential for improving patient management.
2. We feel that an option for preoperative and postoperative neurological examination should be included as well. We realize that a thorough examination report will not serve to the purpose of the system and will produce unnecessarily longer forms. However, a simple documentation of the patient's neurological status including key muscles and dermatomes can provide relatively quantitative data. of-life measures for patients. We are currently developing similar setups as those explained in this paper for established quality-of-life measurement batteries (i.e. EuroQol 5D, Oswestry Disability Index). A study is in progress to validate Turkish versions of core outcome measures index batteries.
With the current Turkey Spine Tango system, we collected valuable data from 50 patients. Now, we can clearly and easily see every relevant parameter regarding our patients' pathologies and final results without the need of a cumbersome archive search process. Completing the forms, which requires only a few minutes, does not add any additional burden to the clinical workload. In fact, it reduces the time required to analyze patient data, potentially facilitating academic and scientific research. We recommend that every colleague performing spinal surgeries use Spine Tango forms. 3. An option for emergent surgeries should be used to differentiate elective and emergent cases.
4. We suggest changing the "tumor localization" section of the surgery form to use the Weinstein-Boriani-Biagini staging system (1) to provide a more scientific classification.
5. We had two trauma cases with a CSF leak due to a tear in the dura that resulted from the trauma itself. An option to specify this type of pathology may help to differentiate surgical complications from traumatic ones.
6. An option for cases requiring instrument lengthening should also be added.
7. The difference between "posterolateral fusion" and "posterior fusion" is unclear. The "Spine Tango Dictionary of Terms" file also does not help. These terms should be clearly defined.
8. Parameters regarding spinal measurements such as sagittal balance, Cobb angle or scoring systems for determining radiological instability should be added to the forms. In our opinion, this may add some radiological classification information to the current clinically based system.
The suggested success rate calculation in this paper takes only achieved-and partially achieved therapeutic goals into account. We are aware that this approach is not sufficient and may not reflect patients' perceptions of their final condition since complications, re-interventions and unreached goals were not considered. The effects of these problems during patient management may decrease the level of success obtained from a patient's perspective. However, we believe that this approach attempts to provide a quantificationbased approach to assessing the achievement of treatment goals and should be used instead of a completely subjective physician-based judgment. To determine the success rate in a more scientific way, we suggest using health-related quality- I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I   CO  SA  S1  L5  L4  L3  L2  L1  T12  T11  T10  T9  T8  T7   T6  T5  T4  T3  T2  T1  C7  C6  C5  C4  C3  C2  C1 I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I   CO  SA  S1  L5  L4  L3  L2  L1  T12  T11  T10  T9  T8  T7  T6  T5  T4  T3  T2  T1  C7  C6  C5  C4  C3  C2  C1 
